AVIZAT,
L DIRECTOR EXECUTIV TEHNIC
[ S.N"RABIOCOMUNICATII S.A
e ; Adrian DIACONESCU

?ép& 10,202

EMITATOARE FM CU SISTEM DE REZERVARE ACTIVA
SI FILTRE TRECE BANDA - FM

Sistem cu doua emitatoare FM + rezerva activa tip 2+1 @ 1kW: 7 buciti
Sistem cu doua emltatoare FM + rezerva activa tip 2+1 @ 0,5kW: 1 bucati
Sistem cu un emltator FM + rezerva activa tip 1+1 @ 1kW: 5 bucati

CUPRINS:

- LOCATII $I CONDITII DE LIVRARE EMITATOARE SI FILTRE
- COTATII EMITATORI SI FILTRE

- SPECIFICATII TEHNICE EMITATOARE

- SPECIFICATII TEHNICE FILTRE

- SPECIFICATII TEHNICE IP

- CONFORMITATE TEHNICA EMITATOARE SI IP

- CONFORMITATE TEHNICA FILTRE

- CRITERII DE EVELUARE OFERTA

- TESTARE EMITATOARE

- TESTARE FILTRE
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QUOTATION LIST

B. FULL SOLID STATE FM-VHF TRANSMITTER 2+1 @ 0,5 kW

No

FURNITURE

REQUIREMENTS

Q-ty

PRICE
ClP-site

-BORSEC

Active reserved system'in.
2+1configuration

According with Technical Spacifications
System power:
2 x main transmitters = 0,5kW

1Pc

INTERFACE FOR CONTROL and
MONITORING, Local and Remote

| soffware monitaring/managame
Audio and medulation monitoring

1x sparg Iransmlﬁgr- 0,5kW
- Logal @h remote management and monioriig

facilities: hardware-+software/ firmware;

-All necessary devices and software i¢ integrate the
transmitter into the Radiocomunicatii monitoring.
system {&.9. SNMP protocol, MIR files, etc. via.
TCPIP port for ethernét HTMLS web interface or
nt

» FM demodulator {1 pc / main'tx}
* Modulation monitor and metering
= Audio monitar

1Pc

RDS ENCODERS SET suitable
for'2+1 configuration:

- Fully compliant with [EC
stahdard 62106

~bparé [X shall be &ble Tor automatncally operaton
using RDS configuration of each of the two main
transmitters-

- Scrolfing PS and radio text messaging

- P8 8 charactes and up to 128 characters scrolling
messaging

- TCPAR port for sthernet web Gl or software
management:

1Pe

AUDIO PROCESSORS SET
sultable for 2+1 configuration

Bhfetematedegurnripsabizast

IRATETA TCE Ty DT 2O
using audia settings 6f-each of the two main
transmitters
- Multiband precessing, EQ, AGC, Clipping
- processing/ bypass selectabile
Forexternal device:
- balanced analog input : 600 ohm/10kehm
selectable
- balanced analog oufput: 800 ohm, balanced,
dBu to +14 dBu adjustable)
- balanced digital input 110 ohm _
- balanced digital output: 110 ohm {-20 dBFSto 0
dBFS-adjustable) '
- auto/manuyal switch audic input
- MPX output
- XLR conectors for audio mput!output

(10

H S, PRI 3

1 Pc

TECHNICAL MANUAIL AND
COMPLETE DOGUMENTATION.

n.&u-u-u -

' Tn English

1 Pc

COMMISSIONING AND SITE

ACCEPTANCE TESTS

No of supplier specialist & warking days

Supher will support all cost for travelling,
accommodation, daily-expenses.

Buyer will support transport from hotel to site: and
hack. '

1Pc

Total price B
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Quotation Grand TOTAL

item Description Price
Total price'A FULL SOLID STATE FM-VHF TRANSMITTER 2+1 @ 1 kW
Total price B FULL SOLID STATE FM-VHF TRANSMITTER 2+1 @ 0,5 kKW
Tatal price C FULL SOLID STATE FM-VHF TRANSMITTER 1+1 @ 1 kW
Total price D SPARE PART KIT for 2+1 @ TkW and - 1+1@1 kW systems’
Totai price E SPARE PART KIT for 2+1 @ 0,5 KW system
Total price F FACTORY TRAINING AND FACTORY ACCEPTANCE TESTS

TOTAL




Freq. List

Site Frequency System type
ALEXAN DRIA 91,8 MHz, 21
ALEXANDRIA 89,7 MHz
BORSEC 101,60 MHz 2ol
BORSEC 98,40 MHz '
BnAsoy-T{leﬂjA 102,5 MHz 241
BRASOV-TAMPA 105 MHz
DABULENI 99,10 MHz 1+1-
GIURGIU 194,6 Mliz 241
GIURGIU 102,6 Mz,
HOTARELE 91,1 MHz 1+1
MAHMUDIA 100,5 MHz 241
MAHMUDIA 102 MHz '
MOLDOVA NOUA 105,10 MHz 1+1
NECRE$1'I' 89,40 M1z, 41
NEGRESTE 93,3 MHz
SIGHET-FM 106,20 MHz 1+1
V}ERATEC 91,20 MHz 241
VARATEC 100,86 Mz '
VASLUIL 106,10 MHz 241
VASLUI 102,40 M '
HUS1 101,7 MHz 1+1

g
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TECHNICAL FEATURES FOR VHF FM
SOLID STATE TRANSMITTER WITH ACTIVE BACK-UP
SYSTEM

Configuration

Full Solid State, air cooled FM transmitters

Digitally pP controlled transmitter

Front Panel Diagnostic Display with detailed system information

Active reserved system in 2+1 configuration (2 main transmitters + active.
back-up transmitter, rack and wiring, including full automatic change-over
system in case of main transmitter fault: switching controller, RF switching
system, audio lines and RDS switching system, dummy load)

o Active reserved system in 1+1 configuration {1 main transmitter + active
back-up transmitter, rack and wiring, including full automatic change-over
system in case of main transmitter fauit: switching controller, RF switching
system, audio lines and RDS distribution 1:2, dummy load)

1I. Frequency

1. Frequency range : 87.5 + 108 MHz software
digitally programmable

2. Exciter Digitat exciter

2.1 Digital controlled oscillator . included

2,2 Stereo encoder © included

2.3 Digital Composite Limiter : included

2.4 Digital Modulator : included

3. Frequency stability : +/-150Hz

4. Nominal frequency deviation 1+ 75 kHz (CCIR 450 - 1)

5. Modulation Capability 12160 kHz

6. Class of emission : FBEH

7. Stereo emissions : according to CCIR recommendation

450, section 2 (pilot tone procedure)
fil. RF Output
1. Output RF power - according with guotation request

2. Outputimpedance : 50 O (Unbalanced)




3. VSWR :Automatic power reduction beyond 1.5:1
Transmitter should be protected for short and
open circuit conditions

4. Spurious emissions (including harmonics): according ETS| EN 302 018, art.

4.2.10
a. 9kHz-1GHz 1 max -16dBm (25microW) for tx 1kW
_ : better than -75dBc for tx 500W
b. 108 MHz-137MHz 1 max-16dBm (25microW)
5. Out-of-band emissions : -according ETSIEN 302 018, art. 4.2.12
a. +/- (200 to 300kHz) : better than -80dBc
b. +/- (300kHz to 500kHz) : better than -85dBc
6. Output Connector
- 7/16 DIN
V. Modulation Inputs ! - TxAnalog LEFT, RIGHT:

- 2xDigital XLR inputs, ¢an be used as:
-0/1/2 AES3 (sample rate up to 96kHz;
data rate up to 196 kb/s, 16/24/32 bits)

and/or

-0/1/2 AES192 digital MPX;
- 2xMPX (analog); '
- 2xSCA/RDS (for external encoder)
- automatic switching between input sources
with silent detection according to user
configurable thresholds.

V., Transmission characteristics

Stereo operation

1. Modulation frequency range

2. Inputimpedance

3. AF input level

4. Pre emphasis

5. Stereo Amplitude Response

referred to fmoa=400 Hz, 30 Hz to 15 kHz,
left channel, right channel

6. Crosstalk between left and right channels

130 Hz to 15 kHz

: 600 ohms, balanced for analog
110 ohms for digital

:. 0 dButo +10 dBu for analog
-10 dBFS to 0 dBFS for digital

: 0 ps, 50 ps-and 75us selectable

: £ 0.2 dB (without pre-emphasis)
: £.0.2 dB (with pre~emphasis)

2 i/
Y




100% modulation, 30 Hz to 15 kHz

7. Distortion (THD), 30 Hz to 15 kHz,
- with 75 kHz frequency deviation
- with 100 kHz frequency deviation
left channel, right channel

8. Intermodulation distortion (L or R)
60Hz/ 7TkHz, 4:1, +4dBu

9. FM S/N ratio, referred to fmed=400 Hz at
75 kHz frequency deviation, peak vaiue
measurement, left channel, right channel
- weighted

Mono operation

10. Amplitude frequency characteristic
referred to fmoa=400 Hz,
40 Hz to 15 kHz

11. FM S/ N ratio, referred to fmos=400 Hz at
75 kHz frequency deviation
- weighted

12. Asynchronous AM Noise
referred 0. 100% AM modulation at 400 Hz,
50 ys Pre-emphasis and without FM modulation

13. Synchronous AM Noise
referred to 100% AM modulation at 400.Hz,
50 us Pre-emphasis with FM modulation at 75 kHz

VI.  Supply, cooling, environment

1. Supply voltage
2. Power factor

3. Overall efficiency

Cooling

1> 60dB

1 <.0.05%
1 < 0.05%

: < 0.2%

=80 dB

:+0.2dB

12 80dB

:>55dB

> 50dB;

: 230Vac + 15%, 50 Hz + 3 Hz;

: > 0.95;

+ > 65% for Tx < 1kW

> 70% for Tx = 1kW

.Air-cooling with built — in blowers
and fans speed. control, automatic
foldback and shut down of the RF
output power has to be provided in
case of temperature fault or air
pressure fault.




5. Operating temperature range : 0°C to + 45°C;
6. Maximum relative humidity : 95%, non condensing;

7. Altitude : up to 2500 m;

VIl. Specific requirements

1. The FM transmitter should assure an uninterrupted and unattended operation
during 24 hours/ day.

2. The FM Transmitter should be user friendly and simple to operate.

3. The equipment quoted must conform to the latest international standards of
safety and EMC. The conformance to such standards must be stated in
compliance statement (Oferrer will indicate Standard’s Name and Number).

4. The transmitter shall be characterized by high reliability, high MTBF (15000
hours). An statement need to be provided by manufacturer.

5. The transmitters must be installed in a standard 30RU 19” rack including power
protection & distribution unit, blind panels, top & rear door and all required
internal connections.

6. The transmitter should have adequately protection against fire, rust and
corrosion. An statement need to be provided by manufacturer.

7. Transmitter should display various parameters on LCD display.

8. Adequate protection system shall be provided to safe guard the transmitter
from damage under fault conditions. The protection system should be fast acting
to safe guard the components.

9. Typical requirements regarding the protection matter:

Over- load protection for transmitter.

Protection against over temperature.

Main power supply protection.

Protection against high VSWR including open and short conditions
at output.

Immediate power fold-back under severe/damaging fault conditions.
Details of fold-back to be provided

O 00O

0

10. The FM transmitter must to be provided with calibrated sample port for power
measurements

11. The FM transmitter must to be provided with automatic switch-on at short
interrupting of the main power supply (3 interrupts up to 1 second (in 5 seconds




interval)). An statement need to be provided by manufacturer. This need to bhe
confirmed by factory test report supplied with the transmitters.

12. A proposal for training on factory and factory acceptance is required (see
Quotation list)

13. The FM transmitter will be provided only with air cooling system.

14. A proposal for commissioning (verifying the installation made by customer)
on site and site acceptance tests is required (no of persons/ day).

16. A proposal for recommended spare parts. kit (included in the offer price) is
required. The total value of the recommended spare parts kit will be minimum 5%
of the equipment value, see quotation list. The offerer will provide a complete list
with the spare paris and price for each item.

16. The FM transmitter must to be provided with full local and remote monitoring
and control system with HTML5 web user interface for remote operation.
Minimum requirements:

a) Remote
1. Remote control « full transmitter parameters control
2. Minim Remote indication «'on / off status o
+ RF forward and reflected power
» Audio input:status
» Deviation meter
» alarms: no carrier, no audio,
active fold-back, -3dB carrier
+ fault: RF, power amplifier stage,
VSWR, ‘temperature, interlock, main
power supply.
b) Local:

Display of following parameters:
1. Transmitter operating parameters (frequency, output and reflected power, RF
currents, main power supply voltage and currents, audio input status, alarm list and
history);
2. Fault diagnostic: RF chain and exciter, power amplifier stage, VSWR, temperature,
interfock, main power supply
3. Alarms: no carrier; no audio, active fold-back
4. Exciter operating parameters
5. Deviation meter
c) Monitoring equipment
Remote interface:
«PC  remote and monitor facilites: hardware + software firmware;

~*All necessary devices and sofiware to integrate the transmitter into the

Radiocomunicatii monitoring system (e.g. SNMP protocol, MIB files, etc);




Audio and modulation monitoring:
» FM demodulator
« Modutatien monitor and metering
+ Audio monitor
= All required cables to connect monitoring equipment

17. In the furniture the supplier will provide as “technical documentation”, for all
furniture, the following items:

¢ Documentation for the mechanical-electrical fitting,

e Technical manuais containing: _

= Specifications,

Installation & initial turn on,
Operators guide,
Controls and indicators,
Overall system theory,
Maintenance & alignments,
Troubleshooting,
Overall system & transmitter diagram.
Electronic Boards Diagrams
Parts list, etc.

18. ANl equipments must be conform to the articles of Directive
2014!53!UE(D|rect1va RED)of the European Parliament and of the council of 9
March 1999 and its amendment acts on radio equipment and telecommunications
terminal equipment, and to all European Community standards that apply to the
respective type of equipment (including standards for toxic substances),
otherwise the equipments cannot be imported under the Romanian law.

All equipments must be “CE"” and “RoHS" certified. The offerer has to supply the
conformity certificates for all equipments. _

The manufacturer has to be certified ISO 9001:2015 and 1SO 14001:2015

19. All above requirements are mandatory and must be specified in the technical
specifications documentation, released by manufacturer, and will be attached as
reference. _

Must be indicated pages for each required parameter for reference.

20. Must be quoted prices for each item in quotation lists, including spare parts
kit. The paris included in the spare parts kit will be quoted individually..

21. Guarantee periode: 24 months for _tr'arl_'sm'i.t_ters and auxiliary equipment.
22. Each transmitter will be delivered with factory test report, including at least

the measurements and checks required by FM TransmitterTest document
(annexed)




TECHNICAL FEATURES FOR VHF FM SOLID STATE
TRANSMITTER WITH ACTIVE BACK-UP SYSTEM

IP input capabilities

The provider must offer, within the transmitter system, the possibility to use IP input
technology utilizing redundant WAN networks, with instant replacement of packets that
may be lost on WAN1 by packets delivered on WAN2. This must take place seamless
without switching between streams. Additionally, the technology must support similar
functionality on a single WAN as well by utilizing delivery of delayed streams, where
packets from second stream replace lost packets from the first stream.

Additionally, and at the same time, the IP source must be selectable between primary
and secondary source.

Encoding and decoding for IP signals:
- MPEG2/4: AAC-LC

- Linear PCM

- Opus

- MPEG-TS

Must be able to upgrade with following algorimths:
- MPEG 1/2 Layer I

- MPEG4: AAC-LD/ELD , AAC-HE vii2

- E-APT-x




FM BAND PASS FILTER 1 kW

Type: Min. 3 cavities

Frequency range: 87,5 MHz — 108 MHz

impedance: 50 OHM

Power= 1kW

Frequency= according with freq. specified in quotation list
Selectivity : selectable +/-1,2 MHz to +/-1,6 MHz

VSWR at Fc; <1,08

Insertion loss: <0,5 dB , selectivity +/-1,6 MHz

Cooling: natural heat dissipation

1}




Technical compliance for FM transmitter with active back-up system

TECHNICAL FEATURES:
Features Detaits Mandatory Cug:?en:er Reference pages
l. Configuration )
Ful Sclid Stafe, air cooled FM transmitters Yes
Digitatly P vontrolied transmitter Yes
Frant Panel Diagnostic Display with detaited
system informiation Yes
[ACTIVE Teserved Systein T 2FT Comgusaton
{2 main transmitters -+ active back-up
transmitter, rack and wiring, including fuil
automatic- change-over system in case. of Yas
main trafsmitter fault: ‘gwitching controllet,
RF switching system, audio lines and RD3
switching system, dummy load) )
Active reserved systesn In 1+1 configuration
{1 main transmitter + active back-up.
transmitter, rack and wiring, including full
automatic change over system in case of Yes
main fransmitter fauit: switching controller,
RF switching system, audio lines and RDS
Idistrihution 1:2, dummy load)
It Fraguency
— e
1. Frequency range 87.5 +108-MHz software digitally Yes-
" programmatle
2, Exciter Digitat exciler- Yo
Digital controlled -dscillator included Yes
Slered Encoder ingluded Yes
Digital Composite: Limiter included Yes:
| Digital Modufator inchuded Yes,
3. Frequency stability +-180Hz. Yes
4. Nominal frequency deviation, + 75 kHz {CCIR 450 - 1) Yes
5. Modulation capahility + 150-kHz: Yes
8, Class of emission FEEH Yes
7. Stireo emissions _ar;t‘:g_rding fo'CCIR racommendation 450, Yes
‘ seclion 2 fpilof tone procedure). i
{HL. RE Qutput
1. Gutput RF power according with girotation request Yes
2. Cutpuf impedance 50 O unbaglanced; Yes.
3. VSWR. ii. 5ﬁ-’\::lomalli::.pm.'\.rer redigction beyond Ves
. Transmitter should be protectéd for Yo
. ‘es
shoirt and open circuit conditions
4. Spurious emissions, including harmonics  |according ETSI EN 302 018
a. 9kHz-1GHz max -t8dBm (25microW) for tx 1kw Yes
battér than -75dBe for tx-150W-500W i
b. 108 MHz-1 37MHz max - 160Bm (25microiid}
5. Qut-of-band emissions
a. #/- (200 to-300kHz} hetter than -80dBe Yés
b. +1- {300kHz to 500kHz) hetter than -85dBe
6. Qutput Connector 715 DIN Yes
V..  Modulation Inputs
1xAnalog LEFT, RIGHT, Yes
- 2xDigital XLR inputs, can be used as:
0/1/2 AES3/EBU (sample rate up.ta
96kHz; data-rate up {© 198 kbis, Yes
16124432 bits) andfor
01142 AES142 digital MPX;
2xMPX (analog); Yes
2xRDS (for external encoder) Yes
automatic switching between input
sources with silent detection according to Yes
user-configurable thresholds
V.  Transmission characteristics-
Sterea operation
1. Modulatics freéquency range 30 Hz fo 15 KHz, Yes’
2. Inputimpedance 600 ohms, balanced for anglag Yes
) : 110 ohms for digital
. : 0 dBu to +10-dBu, for analo .
3. AFinput level 10 dBFS to 0-dBFS for diglal. Yes
4. Pre émphasis. O s, 50 ps and 75us selectable Yes

144




5. Stereo Amplitude Response referred to

£ 0.2 dB {without pre emphasis),

protection system should be fast acting to

safe aliard the-comboneats

:::f:uﬂ H:, 30 Hz to1§-kHz,left channel, £ 0.2 dB {with pre-emphasis) Yes
6. Crosstalk between left and right charinels {> 60 dB ;
100% rrodulation, 30 Hz to15 kHz ves
7, Distortion{THD} 30 Hz - 15 kHz, left
channel, right channel Yes
~ with 75 kHz frequency deviation < {1L.05%. Yes
- with 100 kHz freguency deviation < {1.05%; Yes
8. Intermodulation distortian {L.os R} <0.0% Yo
60H2f 75z, 411, +4dBu il es
9. FM SN ratio; referred to fmod=400 Hz at75
kHz frequency deviation, peak value Yes
mgasurement, [eft channgt, right channel
- weighted 2 80dB Yes
Mono operaticn
10, Amplitude-frequency characteristic )
referreil to fmod=400 Hz, 40 Hz to15 kMz: £0.2d8 Yes
11. FM SN ratio, referrcd to timad=400 Hz at
75 kHz frequency deviation, peak value Yes
measurement
- weighted” 2 80 dB Yes
12, Asynchronous AM noise referred to 100%
AM maduldtion at 405 He,
50 ps Pre-emphasis and without FM > 55dB Yes
modulation ]
[13. Synchronous AW noise refefred to 100%
AM modulation at 400 Hz,
5t ps Pre-emphasis with M. modulation at 75 |~ 5098 Yes
kHz '
VI.  Supply, cooling, environment
1. _Supplyvoltage 230Vac £ 15%, 50 HZ + 3 H2 Yes
2, Power factor > {98 Yes
= 65% tor Tu < TkW :
3. Overall efficiency > 70% for Tx = KW Yes,
Air-cooling with built - in btowers and
o fars speed. contral, automatic folduack )
4, Cooling and shutdown of the RF autput power. Yes
has to be provided in-casé of temperatura
faulf or air pressure fault
§.. Operating teinperature range 0°C to+ 45°C;. Yes
B. Maximum relative humidity | 95% non.condensing: Yes-
7. Altitude upto 2500 my; Yes
VIl Specific requirements
1. The FM transmitter shouid assure an
uninterrupted and unattended operation Yes
durina 24 hours! day ]
2.The FM Transmitter should be user friendly Yes
|2nd simple tg oqera:e‘ . .
.The equipment quoted mOst confoiny to the
latest international. standards of safety and
EMC. The conformance. to such stasidards )
must be stated in compliance statement Yes
{Oferrer wilf “indicate Standard’s: Name and
Number),
4. The transmitter shall be characierized by
high refiability, high MTBF {15000 hours). An .
siatement need to be provided by Yes
|manufacturer,
5. The Transmilters must be installed o a
standard ‘30RU 19" rack including power
protection &- distribution unit, blind: panels, Yeu
top & rear door and all required interpal
connections,
6.. The transmitter should have adequately
protection.against fire, rust and corrosion, An .
statement need to be'provided hy Yes
manufacturar.
7. Transmitter should display various -
parameters on LCD display. Yos
. {8. Adequate protection system shail be,
provided to safe guard the transmitter from
damage-under fault conditions. The' Yég




9.Typlcal requirements regarding the
protection matter:
- Over- ioad' protection for ransmitter,
- Protection against over temperature.
- Main power supply protection.
- Protection-against high VSWR including
open and shortconditions &t output.
- Immediate power fold-back under
severe/daimaging fault conditions, Details of
fald-hack to he provided.
10.The FM transmitter must to be provided
with cafibrated sample port for power Yes
[measurements .
11. The FM transmitter ‘must to be provided
with automatic switch-on' at short interrupting
of the main power supply (3 interrupts up to 1
second {in 5 seconds intervai}). o
An statement need to be. provided by Yes.
manufacturer.. This- need to be confirmed by
factory test report supplied with  the
trarismitters,

Yes

12. A proposal for training on factory and

factery acceptance is required (see Quotation Yes
st i
13.. The FM transmiitter will he provided only Yes

with air cooling system.

4. A Froposal Tor 6omISSIGRINg TVerTying
the instaliation made by customer} on site
and site acceptance tests is required {no of
persons/ day).

Yes

15. A proposat for récommended spare paris
kit {included in the offer price) is required.
The ‘tatal vaiue_--o‘f the recommended spare
parts kit ‘will be minimumn 5% of the Yeés
equipment value, ‘see guotation list. The
offerer will provide a completa list with the
spare parts-and price for each item.

16. The FM transmitter must to be provided
with full local and reméte monitoring and

control system with HTMLS wih user ves
interface for remote operation,

Minimum requirements:”

a) Remoter Yes
1. Ramote control fulk-transmitter parameters control Yes

2. Minim Remote indication ¥ an / off statug

* RF forward and reflected power
- Audio inpul status

+ Deviation meter _
« alarms: o cartier. no audio, Yes
active fold-back,-3dB carrier

= fauit: RF chain dand eiciter,_p’ower"
amplifier stage, VSWR, température,
interiock, main power supply.

b} Lacal
Display of following parameters 1. Trangmitter operating paraméters
' {frequarcy, ouiput and reflected power,;

RF currents, main power supply voitage Yes
and currents, dudic input status, alsrm list
Aangd_nisfnngd:
2. Fault diagnostic: RF chain'and exciter;
power ampiifierstage, VEWR, Yas
temperature, interlock, main power supply )
3. Alarms! no cartier, no audio, aclivie fold Yes
s . . . .85
back .
4. Exciter operating parametsrs Yes
5 Daviation meter Yes

lc) Monitoring equipment Remate interface ¢ Yas.

) ) »PC-remote and monitor facilities: ¥,

R [=4]
hardware + software fitmware;
« All necessary devices and soffware to
integrale the-transritter into the Yes
radiocommunications monitaring system i
e, SNMP:oiotoral GG files se)
Audio and modulation monritoring. ... Yes
+ FM demodutator Yes
+ Modulation monitor and metering Yes-
+ Audio monilor Yes
« All required cables to connect Yes

monitoring equipment




7. In'the furniture the supplier will provide
as “technical documentation”, forall
oiture. thie fofld )

Documentation for the mechanical-

electrical fitling”

Yes.

Technical manuals containing:

Yes

- Specilications

- Instaliation & initial turn on

- Opsratars duide.

= Gontrols and indicators

- Overal| system théory

- Maintenance & alignments.

| - Troubleshooting

- Overall system & transmifler diagram

- Electionic Boards. Diagrams

- Parts list, et

18. Alf equipments musibe conform to the
articles-of Directive 2014/53/UE(Directiva
RED) of the Eurcpean Parliarment and of the
|council of & March 1998 and its. amendment
acts. on radio equipment and
teiecommunications terminal equipment, arid |
to all European Community. standards that
apply to thie respective type of- equipment
{including standards for taxic Ssubstances),
otherwise the equipments cannot be
iinported Unider the Romanian law,
All equipments must be “CE” and "RDHS”
certifiéd. The offerer has to suppiy the
conformity cértificates for atl equipments,
The manufacturer has to.be cerfified iSO

4

Yes

90104: 2015 and 150 14001-24

19. All above requirements: a.lr: mandatory and
must be specified in the technical
specifications documentation, released 'hy_
manufacturer, and will be attached as’
refererice;

Must be indicated pages for each requirec_!

Yes

narameter for reference,

20. Must be-quoted prices for each item tn
quoetdtion lists, including spare parts kit. The
parts included in the spare parts kit will he
guoted individually,

21. Guarantee periode; 24 months for

Yas

transmitters and aﬁxiliaqre%uig'man!‘

- F[H ransminer will -ba alivera wikl
factory test. report, including at least the
measurements and checks. required Hy FM
Transmitter Test document {annexed)

Yes

4a<j o
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NSMITTER TEST
FM SYSTEM ACCEPTANCE

to be performed on Dummy Load
each transmitter of 2+1/ 1+1 systems will be
mdividually tested

Page 1 of 8




1L.PERFORMANCE
A) OPERATING FREQUENCY :Pass/ Fail
Carrier stability: +/-150 Hz

Pilot tone stability: kiHz (19 kHz + 1 Hz)

B) FREQUENCY RESPONSE Pass/ Fail

LIMIT: WITHOUT PRE -EMPHASIS: WITHIN £ 0.2 dB
0 dB REF LEVEL =400 Hz @ 75 kHz DEVIATION

Freq. Tx @ 75 kHz
WITHQUT PRE- WITHOUT
EMPHASIS PRE-
‘‘‘‘‘ EMPHASIS
LEFT _ RIG_H'I_"_ MONO
CHANNEL | CHANNEL
30 Hz
60 Hz
125 Hz
1 klHz
2 kHz
6 kHz
[0 kM2
12 kHz
15 kHz

Page 2 of 8




LIMIT: WITH PRE -EMPHASIS: WITHIN = 0.2 dB |
0 dB REF LEVEL =400 Hz @ 75 kHz DEVIATION

Freq. Tx @ 75 kHz

WITH PRE- EMPHASIS WITH PRE-

EMPHASIS
~ LEFT RIGHT MONO

CHANNEL | CHANNEL.

30 Hz
60 Hz
125 Hz:
1 kHz
2 kHz
6 kHz
10 kHz
12 kHz
15 kHz

C) STEREQ CROSS TALK Pass/ Fail

LIMIT: 30 Hz TO 15 kHz: BETTER THAN 60 dB

FREQUENCY Tx @ 75 kHz
LEFT TO RIGHT | RIGHT TO LEFT

30 Hz
60 Hz
125 Hz
400 Hz
1 kHz.
2 kHz
6 kHz
10 kHz
12 kHz
15 kHz

Page 30l8




D) DISTORSION (THD) Pass/ Fail

LIMIT: <0.05% @ 75 kHz DEVIATION

TX @ 75 kFz

FREQUENCY

STEREQ

MONO

LEFT

RIGHT

30 Hz

60 Hz

125 Hz

400 Hz

1 kHz

2 kHz

6 klz

10 kHz

12 klz

L5 kHz

LIMIT:

0.05% @ 100 kHz DEVIATION

Tx @ 100 kHz

FREQUENCY

STEREQ.

LEFT RIGHT

MONO

30 Hz

60 Hz

125 Hz

400 Hz.

1 kHz

2 kHz

6 klz

10 kilz

2 kHz

15 kHz

Page 4 of 8
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E) INTERMODULATION DISTORSION Pass/ Fail

LIMIT: better than 0.2% USING 60Hz/7 kHz TONES,

4:1, +4dBu
STEREO MONO
LEFT RIGHT
Y% % %

F) SIGNAL TO NOISE RATIO Pass/ Fail

LIMIT : BETTER THAN 80 dB (weighted)
0 dB REF LEVEL = 400 Hz @ 75 kHz DEVIATION RMS DETECTOR

STEREO MONOG

LEFT RIGHT

WEIGHTED

Page-5 of 8
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G) AM NOISE Pass/ Fail

LIMIT: ASYNCHRONOUS: BETTER THAN 55 dB/ Pilot OFF
SYNCHRONOUS: BETTER THAN 50 dB/ Pilot ON |
0 dB.REF LEVEL = 400 Hz @ 75 kHz DEVIATION

ASYNCHRONOUS dB

SYNCHRONOUS dB

H)Spurious emissions (including harmonics): Pass/ Fail

a. 9kHz-1GHz

LIMIT:  max -16dBm (25microW) for tx 1kW better
than -75dBc for tx 150W-500W

b. 108 MHz-137MHz

LIMIT:  max -16dBm (25microW)

HARMONIC LEVEL

21}'(’1
3rd
4-th
51‘h
.6111
7lh
gth'
.9111
I’ Oth

SPURIOUS LEVEL
(frequency)

Page 6 of 8
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I) Overall Efficiency Pass/ Fail
Limit: > 65% for Tx < 1kwW
> 70% for Tx = 1kW

2Z.METERING

A) FWD AND REFLECTED POWER METERING

FWD PWR kW
REFL PWR VSWR W
TOTAL OPERATING P.A. CURRENT vemreee  AMPS
P.A. VOLTAGE eeene . YOLTS

B) DIAGNOSTIC METERING
-to be detailed by supplier according with transmitter
architecture for:
1) CURRENTS
2) VOLTAGES
3) TEMPERATURES

3. OPERATING, ELECTRICAL AND MECHANICAL
CHECKS Pass/ Fail

Page 7ol8
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. Check for full compliance with technical specification requested.
. Check the antomatic switching operation:

-tx spare automatically activated and replace any of main tx in
case of failure

-program and RDS line switching (for 2+1 system)

Check automatic switch-on at short inferrupting of the main

power supply (3 interrupts up to 1 second (in 5 seconds interval)).

Check of the protections.

Check of the menitoring equipment.

Check for operating. RDS Systeiin

General mechanical checks.

Technical documentation provided (Specifications, Installation &
initial tarn on, Operators guide, Controls and indicators, Overall

system theory, Maintenance & alignments, Troubleshoo.tmg,

Boards Diagrams, Parts list, others)
Factory Test Report

Customer signature Supplier signature

Page 8 of 8
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BAND PASS FILTER TEST

Site Test 1TkW

THE TESTS INCLUDE:

Tuned Freguency......ccccceeees
limits. accarding with transmitter operating frequency

Selectivityi e ieenes
Limits; for +/-0,8 MHZ to +/-1,6 MHz: 20 dB

VSWR at FCluivivurnnn vamneeaaas
Limits: <1,08

Insertion 0SS ..covvirriiremcirenanns
Limits: <0,5 dB at Fc +/-1,6MHz

Check of the mechanical execution,;

ON SITE REPORT WILL BE PROVIDED




